Objective: This study examined the relationship between drinking that exceeds guideline-recommended limits and acute-care utilization for ambulatory-care-sensitive conditions (ACSCs) by older Medicare beneficiaries. Method: This secondary data analysis used the 2001-2006 Medicare Current Beneficiary Survey (unweighted n = 5,570 community dwelling, past-year drinkers, 65 years and older). Self-reported alcohol consumption Merrick et al.
Introduction
Older adults frequently have unhealthy drinking patterns, ranging from risky drinking (which incurs increased risk of adverse consequences) to alcohol disorders (Saitz, 2003) . Recent national prevalence estimates for adults aged 65 and older range from 9% drinking in excess of national guidelines to gender-specific rates of 13% and 8% with at-risk use and 14% and 3% with binge drinking (five or more drinks on same occasion in past 30 days) for men and women, respectively (Blazer & Wu, 2009 ). Among the problems associated with excessive drinking is the possibility of increased risk for inadequate medical care. This study investigated the relationship between excessive drinking and acute-care utilization for ambulatory-care-sensitive conditions (ACSCs).
Excessive drinking could be connected to inadequate medical care in several ways. Patients with excessive drinking may underuse routine care including primary care (Ford, Trestman, Tennen, & Allen, 2005; Girard, Partridge, Becker, & Bock, 2004; Kunz, 1997; Rice & Duncan, 1995; Rice et al., 2000) , for reasons including concerns about stigma or financial barriers to care. Excessive alcohol consumption could reflect generalized self-neglect of health (Blow, Brockmann, & Barry, 2004; Hazelton, Sterns, & Chisholm, 2003) . In any case, the result may be lower use of recommended services or delays in seeking care until problems are more severe. At the same time, providers sometimes have attitudinal barriers toward patients with alcohol problems Deehan, Templeton, Taylor, Drummond, & elders (Moos, Brennan, Schutte, & Moos, 2004) , who have higher sensitivity and impaired ability to metabolize alcohol (Saitz, 2003) . Limits may be lower or abstinence may be best for older adults who use medications that interact with alcohol or have medical problems that can be adversely affected by alcohol consumption.
Many studies have examined the occurrence and predictors of ACSC hospitalization (and, more recently, ACSC emergency department visits), but few have examined the role of alcohol consumption. Li and colleagues examined New York state hospital discharge data for adults aged 20 to 64 years (Li, Glance, Cai, & Mukamel, 2008) . Inpatients with mental disorders (including substance use disorders) were significantly more likely than other admitted inpatients to have been admitted for an ACSC and also had longer average length of stay. Another study with a mixed-age inpatient sample found that binge drinking (five or more alcoholic beverages per occasion during the past 30 days) was predictive of preventable hospitalization (Arozullah et al., 2006) .
Other factors found to be associated with ACSC hospitalization include health status, comorbidity, and functional limitations (Culler, Parchman, & Przybylski, 1998; Niefeld et al., 2003) ; income (Billings, Anderson, & Newman, 1996; Billings et al., 1993; Blustein, Hanson, & Shea, 1998) ; health insurance status (Weissman, Gatsonis, & Epstein, 1992; Zeng et al., 2006) ; mental disorders (Bynum et al., 2004; Himelhoch, Weller, Wu, Anderson, & Cooper, 2004) ; access to regular primary care or community health centers (Culler et al., 1998; Epstein, 2001; Falik, Needleman, Wells, & Korb, 2001) ; continuity of care (Gill & Mainous, 1998) ; and race and ethnicity (Culler et al., 1998; Friedman & Basu, 2004; Laditka, Laditka, & Mastanduno, 2003) . McCall et al., using the 1999 Medicare Current Beneficiary Survey, found that prior ACSC hospitalization, comorbidity, and health status were among the significant predictors for some ACSCs among older beneficiaries (McCall et al., 2004) . No variables for alcohol use or mental disorders were included. For ACSC emergency department use, barriers to primary care may contribute to higher utilization for ACSCs among Black adults and Medicaid patients (Oster & Bindman, 2003) . Among older adults, emergency department and observation stay utilization increased between 1992 and 2000 for 10 of 11 ACSCs studied, including CHF, pneumonia, and cellulitis (McCall et al., 2004) .
The current study aimed to help address the lack of research in this area by focusing on the relationship between self-reported alcohol consumption and ACSC acute-care utilization in a nationally representative sample of older adults. We hypothesized that drinking that exceeded guideline-recommended
Method

Data and Sample
The primary data source was the Medicare Current Beneficiary Survey (MCBS) for 2001-2006. The MCBS is an ongoing survey of a representative national sample of the Medicare population by the Centers for Medicare and Medicaid Services. The sample is selected using a stratified, multistage probability design to represent the national Medicare population (Centers for Medicare and Medicaid Services, n.d.). Sample weights are provided to achieve nationally representative estimates, in this analysis for the continuously enrolled Medicare population. Beneficiaries sampled from Medicare enrollment files (or proxies) are interviewed three times a year including in-person, computer-assisted interviewing. There is a 4-year rotating panel design. Beneficiaries were randomly selected according to age strata from a nationally representative set of 107 geographic primary sampling units, with oversampling of the disabled (age <65) and those aged 65 and older. Normalized sampling weights were assigned to represent the population. The survey content includes sociodemographics, health, and functional status, and utilization. The 2001 The , 2003 MCBS included items regarding alcohol consumption as well as data for covariates (detailed in the Measures section; Centers for Medicare and Medicaid Services, n.d.). Subjects' Medicare claims were linked to survey data for this analysis. We used data from 2001, 2003, and 2005 for baseline characteristics including drinking and covariates, and from 2002, 2004, and 2006 to identify hospitalization and emergency department services for ACSCs. This approach seeks to avoid reverse causality bias between ACSC use and other variables. To maximize sample size, we included beneficiaries present in the MCBS and continuously enrolled for any two consecutive years: 2001 and 2002, 2003 and 2004, or 2005 and 2006. The analytic sample identification started with 20,482 community-dwelling beneficiaries who were 65 years or older. Of these, 13,612 were nondrinkers and another 129 were missing alcohol data and were excluded. This analysis focused on persons who reported drinking alcohol in a typical month in the past year because nondrinkers would constitute an especially heterogeneous group including lifetime abstainers and those who quit due to health problems, and these differences would be unobservable. Health maintenance organization enrollees were excluded because their claims were not available (n = 1,171).
Our final study sample included 5,570 persons representing a weighted N of 15,128,450. Bivariate comparison totals varied due to item-missing data (all <4%). The logistic regression sample consisted of 5,046 individuals.
Measures
Dependent Variables: Measures of Acute-Care Utilization for ACSCs.
The three dependent variables were binary measures of any ACSC hospitalization, ACSC emergency department visit not resulting in inpatient admission (thus not overlapping with ACSC hospitalization), and ACSC emergency department visit that did result in admission. We identified ACSCs by applying the specifications from two sources. First, following AHRQ specifications, we used all 13 relevant PQIs (excluding low birth weight): diabetes short-term complications, perforated appendix, diabetes long-term complications, COPD, hypertension, CHF, dehydration, bacterial pneumonia, urinary tract infection, angina without procedure, uncontrolled diabetes, adult asthma, and rate of lower extremity amputation among patients with diabetes (AHRQ, 2008) . Second, we adopted 15 indicators identified by McCall et al. (2004) through literature review and deemed appropriate by clinical experts for application to older adults: asthma/COPD, cellulitis, CHF, dehydration, diabetes, hypertension, hypoglycemia, hypokalemia, influenza, urinary tract infection, malnutrition, perforated or bleeding ulcer, pneumonia, seizure disorder, and severe ear/nose/throat infection. The specifications were adopted from the original source and an expanded version published in a later ACSC study (Zeng et al., 2006) .
There is substantial overlap between the two indicator lists. If a utilization event qualified in terms of either source, we counted it as an ACSC event. For sensitivity analysis purposes, we examined frequencies for each list of indicators separately and found that the differences were quite small in magnitude. We identified hospitalizations with an ACSC principal diagnosis. Although the PQI set was developed for application to inpatient hospitalization, we follow previous research that has extended the ACSC concept and diagnostic specifications to emergency department visits (Logan et al., 2008; McCall et al., 2004) .
We identified emergency department visits based on procedure and location codes. For emergency department utilization that did not result in hospital admission, we used the visit primary diagnosis. Emergency department visits that resulted in admission were necessarily identified through the inpatient file, and the primary admitting diagnosis was attributed to the preceding emergency department visit.
Alcohol Consumption Variables. The 2001 , 2003 three alcohol consumption items. Quantity and frequency were ascertained by asking, "Please think about a typical month in the past year. On how many days did you drink any type of alcoholic beverage? On those days that you drank alcohol, how many drinks did you have?" Heavy episodic drinking was assessed by asking, "Please think about a typical month in the past year. On how many days did you have four or more drinks in a single day?" Alcoholic beverages were described as including "liquor such as whiskey or gin, mixed drinks, wine, beer, and any other type of alcoholic beverage."
To assess unhealthy drinking in terms of consuming risky amounts of alcohol (regardless of whether alcohol consequences or disorders were present), we defined alcohol measures reflecting two parameters in the NIAAA and American Geriatrics Society guidelines (American Geriatrics Society Clinical Practice Committee, n.d.) . First, to be consistent with the weekly guideline we defined exceeding monthly limits as more than 30 drinks per typical month. (A total of 42 respondents reporting 31 drinks per month whose responses were clearly based on a 31-day month were coded as negative as the items did not specify standardized number of days per month.) Second, we constructed a heavy episodic drinking variable indicating whether an individual reported four or more drinks in any single day during a typical month in the past year, according to either drinking quantity item.
We categorized respondents into three mutually exclusive categories: within-guidelines drinkers (not exceeding the monthly limit or the threedrink, single-day limit), drinkers who exceeded the monthly limit but not the single-day limit, and heavy episodic drinkers who exceeded the single-day drinking limit, with or without exceeding the monthly limit. For secondary analyses, we calculated a continuous measure of drinks per month, based on the quantity-frequency responses. To address nonlinearity, we included a squared term in the regressions.
Covariates. Covariates were selected that previous research found to affect health care utilization.
Sociodemographic variables. We included gender, race, Hispanic ethnicity, annual household income, age, education, marital status, region, and residence in a metropolitan area. Living arrangement was not included due to high correlation with marital status.
Health status variables. We controlled for health status by utilizing DxCG (diagnostic cost group) risk adjustment software that uses sex, age, and diagnosis codes from claims to construct a continuous measure of relative risk of health care resource use (DxCG, 2009 ). Compared to other illness burden indices or scales, the DxCG score contains higher specificity related to the individual's clinical profile in projecting future health care costs and estimating an individual's care management needs (Zhao, Ash, Ellis, & Slaughter, 2002; Zhao et al., 2001) . Thus, it may be used as a proxy for health status in that higher DxCG risk scores denote higher health care resource use risk and presumably poorer health (Wang et al., 2000) . A value of 1 indicates the individual's predicted cost equals the population average for all persons with Medicare claims; higher values indicate higher than average predicted costs. For bivariate analyses, we created categories: no claims or claims not indicative of significant health risk (DxCG score < 0.1), claims indicative of lower than average health risk (0.1 ≤ DxCG score ≤ 1), and claims indicative of higher than average health risk (DxCG score > 1). For logistic regression models, we used the continuous measure; increasing scores indicate higher risk of health care resource use (poorer health status). We also included dichotomous variables for current smoking and for presence of a chronic disease explicitly related to ACSC indicators. We used diagnosis codes from the Centers for Medicare and Medicaid Services' Chronic Condition Data Warehouse (COPD, diabetes, CHF; Buccaneer Computer Systems and Services, 2009) and the AHRQ PQI specifications (hypertension, asthma); two outpatient claims or one inpatient claim during the baseline year were required for all but CHF in which one claim of any type was required.
We controlled for functional status using a modified Katz Index of Independence in Activities of Daily Living (ADL) variable constructed from survey data (Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963; Shelkey & Wallace, 1999) . Respondents were asked whether they had trouble or needed assistance with six ADLs: bathing, dressing, transferring, toileting, continence, or feeding. If no difficulty was indicated, that activity received a score of 1. The resulting variable reflects a 7-position scale (0-6) of the number of independent ADLs.
Two mental health variables were used. First, a self-reported depression variable was created. Respondents were asked, "In the past 12 months, how much of the time did you feel sad, blue, or depressed?" (all, most, some, little, or none of the time), and "In the past 12 months, have you had 2 weeks or more when you lost interest or pleasure in things that you usually cared about or enjoyed?" (yes, no). Respondents who answered "all" or "most of the time" to the first question and/or "yes" to the second question were categorized as having self-reported depression. This approximates the modified PHQ-2 validated for older adults (Li, Friedman, Conwell, & Fiscella, 2007) . Second, a dichotomous variable indicating behavioral health diagnosis was constructed based on the presence of one inpatient claim or two outpatient claims with an International Classification of Diseases (ninth edition; ICD-9) mental health or substance use disorder diagnosis, excluding alcohol disorders. We excluded alcohol diagnosis from our main models as we wanted to observe the full effect of self-reported drinking, but we included this in alternate versions. We found that although in bivariate analyses the presence of a claim with an alcohol disorder diagnosis was associated with significantly higher rates of ACSC acute-care utilization, it was not statistically significant in a multivariate context.
Access variables. We included measures on self-reported trouble getting needed care during the past 12 months, private supplemental insurance, and Medicaid coverage. We also included a measure for living in a county designated as a full-county primary care health professional shortage area according to Health Resources and Services Administration data (Health Resources and Services Administration, n.d.). In addition, we constructed variables indicating type of usual care: no particular "medical person or clinic" usually seen when respondent is sick or for advice, except for hospital emergency room or walk-in urgent care center; primary care physician (family practice, general practice, geriatrics, internal medicine); or nonprimary care physician. We constructed a variable indicating a prior-year ACSC event. Due to multicollinearity, it was not included in final models. When we tested its inclusion, this variable was positive and significant but did not affect the direction, magnitude, or significance of alcohol variables.
Statistical Analysis
Results are weighted estimates that represent the continuously enrolled, community-dwelling, non-HMO, elderly Medicare population of current drinkers. Chi-square tests were used to assess bivariate differences involving drinking categories; chi-square statistics were corrected for the survey design and converted to F statistics. The continuous drinks per month variable was significantly skewed, and bivariate testing accounted for skewness. We conducted logistic regression analyses to model occurrence of an ACSC hospitalization or emergency room visit as a function of alcohol consumption (drinking category) and covariates. We also constructed a continuous measure of alcohol consumption-number of drinks per month-and included in a separate set of logistic regression models. We explored the use of an instrumental variables approach to address any potential bias due to unobserved differences between drinking groups. Among several exogenous variables (e.g., Sunday ban on alcohol sales, beer tax) that have been previously used as instruments for alcohol use, none were found for this sample of older drinkers that met the assumptions required for instrumental variables analysis (Wooldridge, 2006) and were robust to specific geographic inclusion (notably Puerto Rico).
Due to the complex sampling design, using procedures that assumed equal probability of selection would likely lead to underestimating standard errors (Cohen, 1997; Lemeshow et al., 1998) . The SVY: LOGIT procedure of the statistical package STATA version 9.0 was used to more accurately determine the statistical significance of observed differences (STATA Corporation, n.d.).
Results
As shown in Table 1 , the weighted sample was predominantly White (93.0%), male (55.2%), and married (65.4%). Only 16.2% were more than 80 years old. More than half had some education beyond high school. Three quarters (75.2%) reported within-guidelines alcohol consumption in a typical month in the past year. Ten percent exceeded the monthly limit only, and 14.8% reported heavy episodic drinking. Drinking patterns varied significantly by sociodemographic, health, and access variables.
Number of drinking days, drinks per drinking day, and drinks per month (weighted) varied significantly by drinking category (p < .01; data not shown). As noted earlier, the continuous measure of drinks per month was constructed from quantity-frequency variables, which were not harmonized with the separate heavy episodic drinking survey item. Among within-guidelines drinkers, the mean number of drinking days during a typical month was 9.1 (standard error [SE] 0.2) with median of 3.7, and the mean number of drinks per drinking day was 1.2 (SE 0.01) with median of 0.8. The mean number of drinks per month was 10.3 (SE 0.2) and the median was 4.8. For drinkers exceeding monthly limits only, the mean number of drinking days during a typical month was 27.7 (SE 0.2) with a median of 29.3, and the mean number of drinks per drinking day was 2.2 (SE 0.02) with a median of 2.0. The mean number of drinks per month was 59.9 (SE 0.6) and the median was 58.9. For heavy episodic drinkers, the mean number of drinking days was 18.7 (SE 0.5) with a median of 19.8, and the mean number of drinks per drinking day was 3.8 (SE 0.1) with a median of 3.0. The mean number of drinks per month was 67.9 (SE 3.7) and the median was 50.0. The mean number of days with heavy drinking was 7.3 (SE 0.4) with a median of 2.9.
Overall, 3.5% had an ACSC hospitalization during the year, 2.1% had an ACSC emergency department visit that did not result in inpatient admission, and 2.1% had an emergency department visit that resulted in admission (Table 2) . Drinking category was not significantly related to ACSC hospitalization in bivariate analyses. Drinking category was significantly associated The most common ACSCs for hospitalization were CHF (0.9%), bacterial pneumonia (0.8%), and asthma/COPD (0.7%; data not shown). For emergency department visits that did not result in admission, urinary tract infections (0.4%), asthma/COPD (0.3%), and cellulitis (0.3%) were most common. For emergency department visits that resulted in admission, asthma/COPD (0.4%), CHF (0.4%), and bacterial pneumonia (0.4%) were most common. Although the numbers within each specific ACSC were small, thus limiting statistical power to identify significant differences by drinking pattern, there was a significant bivariate relationship between specific ACSC and drinking pattern in several cases. For example, there was a significant relationship between hypertension and drinking pattern across all types of utilization (p < .01), with heavy episodic drinkers having the highest utilization. Urinary tract infection and cellulitis were also significantly associated with drinking pattern (p < .01), with persons who exceeded monthly guidelines only showing the highest rates of emergency department visits that did not result in admission.
In the logistic regression model predicting ACSC hospitalization, drinking variables were not significant. Being over 80 years of age, African American, having higher relative health risk score, independence in 0 to 4 ADLs, and chronic disease were associated with higher likelihood of an ACSC hospitalization; living in the West region of the country was associated with lower likelihood relative to the South (Table 3 ). In the model predicting any ACSC emergency department visit that did not result in inpatient admission, heavy episodic drinking was significantly associated with higher likelihood (adjusted odds ratio = 1.91, 95% confidence interval: 1.11-3.30, p < .05). Other factors associated with greater likelihood of utilization included older age, greater relative health risk, independence in 0 to 4 ADLs, and chronic disease. Finally, in the model predicting any ACSC emergency department visit that resulted in inpatient admission, drinking variables were not significant. Greater relative health risk and independence in 0 to 4 ADLs were associated with higher likelihood of this type of utilization. Being a high school graduate (relative to having less than a high school education), annual household income of more than US$40,000 per year, and living in the Midwest or West (relative to South) were associated with lower likelihoods.
In another set of alternate logistic regression analyses using a continuous measure of drinks per month as well as a squared term to address nonlinearity, there was no significant effect on ACSC hospitalization or emergency department utilization resulting in admission (data not shown). However, for emergency department utilization that did not result in admission, there was a significant, positive relationship (odds ratio = 1.01, p < .05) 
Discussion
Heavy episodic drinking was a predictor of ACSC emergency department use that did not result in admission, but drinking variables did not predict ACSC hospitalization or emergency department visits resulting in hospital admission. Thus, we found partial support for the hypothesis that older adults whose drinking exceeded guideline-recommended limits would be at greater risk of ACSC acute-care utilization. This is consistent with prior studies that found evidence for lower quality of medical or preventive care for persons with substance abuse problems defined in various ways (Arozullah et al., 2006; Clark et al., 2009; Desai et al., 2002; Li et al., 2008; Ozminkowski et al., 2006) and extends this line of inquiry by finding this connection between older adults' self-reported drinking and ACSC emergency department use. As ACSC severity level for emergency department visits not resulting in admission is likely lower, our findings suggest that people with heavy episodic drinking may experience some deficiencies in access to or quality of outpatient care but in ways that do not affect the most severe outcomes. Heavy episodic drinkers may be using the emergency department for issues that should normally have been addressed earlier in primary care but are not so far advanced as to require hospitalization. Small numbers greatly inhibited our ability to examine specific ACSCs. However, we did find that for some ACSCs (notably hypertension) that can be worsened by excessive drinking utilization varied by drinking pattern with heavy episodic drinkers more likely to have ACSC utilization. The fact that this relationship occurs only for those with heavy episodic drinking rather than those who exceed monthly limits only echoes findings from a previous study on receipt of preventive services . The level of drinking represented in the group exceeding monthly limits only is not extremely high, with most respondents indicating consumption of two drinks per day most days of the month. Older adults whose drinking exceeds monthly limits only may reflect a population without current impairment affecting use of outpatient services that prevents ACSC acute-care utilization. Heavy episodic drinkers may be more likely to have alcohol disorders, compared to persons exceeding monthly guidelines only, some of whom who may be continuing to drink at levels that were acceptable for younger ages.
The alternate, exploratory analysis we conducted using drinks per month as the key explanatory variable, when we accounted for nonlinearity, yielded results similar to the results for heavy episodic drinking. Future research to investigate the potentially complex influences of drinking pattern as well as drinking quantity in more detail would be fruitful. Future work should also investigate the causal mechanisms underlying the association we identified between episodic heavy drinking (or greater number of drinks per month) and ACSC emergency department visits not resulting in admission. Identifying the provider, patient, and system roles in barriers to care for this group will be useful.
Study limitations include possible underreporting of alcohol consumption, although self-reported alcohol consumption is in general considered to be as accurate as other drinking measures (Babor, Steinberg, Anton, & Del Boca, 2000) . Relatively small sample size limited statistical power to detect small differences. As noted earlier, it is possible that unobserved differences between drinking groups could create bias, but we were unable to identify satisfactory instruments for our sample and measures. However, one main possible source of bias in this type of analysis is health status differences, and the multivariate models we used included multiple health and functional status variables, somewhat reducing risk this bias. Furthermore, we focused on past-year drinkers, avoiding the bias that could have resulted from including a large, heterogeneous group of nondrinkers, many of whom might have quit drinking due to ill health. Previous research on effects of drinking on acute-care utilization (but not ACSC specifically) that used instrumental variables found no evidence of bias in a different nationally representative sample of older adults (Balsa, Homer, Fleming, & French, 2008) . Another limitation is the imprecision of the continuous drinking measures for heavy episodic drinkers in our secondary analyses. This is due to lack of harmonization across alcohol variables and lack of information on specific number of drinks consumed on heavy drinking days. We also note that the application of ACSC indicators to emergency department utilization is a more recent extension of the concept and specifications originally applied to hospitalization.
The study findings add to the understanding of the full range of risks associated with drinking that exceeds recommended guidelines for older adults. They may be useful to outpatient and emergency room providers in raising awareness of this issue, which in turn may heighten vigilance and effective interventions. This may contribute to efforts to both address alcohol issues and reduce acute-care utilization for ACSCs in older adults. The findings also provide a useful contribution in analyzing the effects of a relevant factor largely absent from the large body of research on predictors of ACSC hospitalization and emergency department utilization.
